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Learning Objectives

After the presentation, attendees should be able to:

Understand how genetic variation impacts nutritional requirements.
« Learn how to identify relevant genetic markers with clinical relevance.
« Recognize the benefits and limitations of consumer genetic testing.

« Understand what genetic tests can and cannot reveal about a person’s
health and dietary recommendations.



FOOD PREFERENCES

The Science of NUTRIGENOMICS

using genetic testing to determine why individuals respond differently
to the same foods, beverages and supplements they consume.
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Genetic variant in the glucose transporter type 2 is associated with higher

intakes of sugars in two distinct populations
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'Department of Nutritional Sciences, University of Toronto; and 2St. Michael’s Hospital, Toronto, Canada

Submitted 10 July 2007; accepted in final form 14 March 2008



Craving something sweet?
Blame it on your DNA

JOSEPHHALL
HEALTH REPORTER
Ifyou have asweet tooth, itwon’t be
found amongst your molars or ca-
nines. It's inserted in your DNA in-
stead.

Cake and cola and cookie lov-
ers may well be able to
blame their cravings on a
common variant of a
gene that controls the
brain’s ability to sense
sugars in the body, a new

University of Toronto study sug-
gests. About one in five people has
the variant.

The gene may also have implica-
tions for a person’s risk of getting
diabetes.

“In humans this gene func-
tions as a glucose sensor in
the brainto regulate appe-
Lite or food intake,” says

U of T nutrition expert

SUGAR continued on A17
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Newsroom / Search News Releases / Reducing sodium intake significantly lowered blood pressure in as little as one week

Categories: Scientific Conferences & Meetings, Heart News, Stroke News & Brain Health | Pub@ember T, 2023>
Related Images

Reducing sodium intake
significantly lowered blood
oressure in as little as one
week

American Heart Association Scientific Sessions 2023, Late-
Breaking Science Abstract in LBS.04

Salt

Pile of salt.

copyright American Heart Association

Download (888.2 kB)



@ JAMA Network:

From: Effect of Dietary Sodium on Blood Pressure: A Crossover Trial

JAMA. Published onli@ember 11, 2023. dgy10.1001/jama.2023.23651
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@ JAMA Network®

From: Effect of Dietary Sodium on Blood Pressure: A Crossover Trial

JAMA. Published onli@amber 11, 2023. dgy10.1001/jama.2023.23651
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Figure Legend:

Distributions of Within-Individual 24-Hour Ambulatory BP Response to Dietary Sodium Intake, Calculated From High-Sodium Diet
Minus Low-Sodium DietBP indicates blood pressure; DBP, diastolic blood pressure; MAP, mean arterial pressure; PP, pulse
pressure; and SBP, systolic blood pressure. Bars above 0 reflect a reduction in BP during low-sodium diet vs high-sodium diet; bars

MOMN=SOaItimG PTOPOTto CHVIaUa

who experienced a reduction in BP during low;sodium diet X&Qﬁg@ﬁ%@g&@&é@&@éggg@ges below O reflect proportion of individuals
who'éxperigriced an'inérédsein BP during Iowi% ium diet vs high-sodium, diet. P-values based on Wilcoxon signed rank test.



Prevalence of salt-sensitive hypertension by ACE genotype

80 1

D
o
1

230% P risk*

N
o

Frequency of Salt-Sensitive
Hypertension (%)

N
o

GA + AA

ACE (rs4343) genotype

* Relative risk of salt-sensitive hypertension with the GA
or AA genotype compared to the GG genotype.

Adapted from Poch et al. Hypertension. 2001;38:1204-1209.
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One size does not fit all
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“One man's food is another man’s poiso
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Genetics may define diets of the future

. . By Carrie Peyton Dahlberg The tantalizing prospect of person- huge,” said Jim Kaput, who next
R SClentIStS 100.1{ at BEE STAFF WRITER ally tailored diets, dictated by ourge- month will take over as head of the
hOW perSOnallzed Deepin each person’s genetic code netic makeup, drew hundreds of sci- U.S.Food and Drug Administration’s
o s may lie the answers to which medi- - entists and dietitians from around division of personalized nutrition
nutrition COUld cines can help them, which environ- the world to UC Davis over the week- and medicine. “We are definitely not
mental toxins can kill them, and end for a conference on nutritional ready for it.”
Change hOW and even which foods [hey should eat to 8en0ij5- Ininterviews, Kaput and other con-
what we eat live well. The fast-growing field “will be » GENETICS, Page A10
® -
. ®
-
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-
.



/lﬁ]\ ABOUT SCREENING SCREENING RESULTS - HEALTH CARE PROVIDERS ~ NEWS DIAGNOSTIC TESTING  ~ EXPANDED HEARING SCREENING - Q EN FR

NEWBORN SCREENING ONTARIO
DEPISTAGE NEONATAL ONTARIO

@ Has your baby screened
positive? Learn more about what this

could mean >

A healthy start leads

EI Looking for your baby's results?
We can send a copy to your health

care provider >

Early detection saves lives

é Please join us for a FREE
Newborn Screening Workshop! >




Argininosuccinic Acid Lyase Deficiency (ASA)

Biotinidase Deficiency

Carnitine Uptake Defect (CUD)

Citrullinemia

Cobalamin A & B Defects

Congenital Adrenal Hyperplasia (CAH)

Congenital Hypothyroidism (CH)

Critical Congenital Heart Disease (CCHD)

Cystic Fibrosis (CF)

Galactosemia

Glutaric Acidemia Type 1 (GAT)

® Homocystinuria

26 d|sea SeS tQSted Isovaleric Acidemia (IVA)
Long Chain 3-Hydroxyacyl-CoA Dehydrogenase Deficiency (LCHAD)
Maple Syrup Urine Disease (MSUD)

Medium Chain Acyl CoA Dehydrogenase Deficiency (MCADD)
Maothyimmaionic Acidemia (MMA)

/0% are managed by diet Phenylketonuria (PKU)
Propionic Aciaemia (PA)
Severe Combined Immune Deficiency (SCID)
Sickle Cell Disease (Hemoglobin SC)
Sickle Cell Disease (Hemoglobin SS)
Sickle Cell Disease (Sickle/Beta-Thalassemia)
Trifunctional Protein Deficiency (TFP)
Tyrosinemia Type 1
Very Long Chain Acyl CoA Dehydrogenase Deficiency (VLCAD)

® NEWBORN SCREENING ONTARIO

DEPISTAGE NEONATAL ONTARIO




CARBONATED WATER, CARAMEL COLOR, ASPARTAME, PHOSPHORIC

ACID, POTASSIUM BENZOATE (TO PROTECT TASTE), NATURAL
: AVOR 'D AN ACT

PHENYLKETONURICS: CONTAINS PHENYLALANIN

\




Lactaid

ENJOY ICE CREAM AGAIN;

Cookies & Cream
100% Lactose Free Ice Cream




s coffee associated with CVD?

COFFEE e - CVD
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Bioactives in Coffee Y

aliphatic acids
potassium
magnesium
melanoidins

diterpenoids

polyphenols






Caffeine
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1,7-dimethyluric acid 1-methylxanthine  5-acetylamino-6-formylamino-3-methyluracil
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1-methyluric acid



% Inducibility

Genetic Variation in CYPTAZ (rs762551)

300+
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Coffee Intake & Risk of Myocardial Infarction

* P<0.05

Odds Ratio

2.0

1.5

1.0

0.5

< 1 cup/d

B ' cup/d

2-3 cups/d

B =4 cups/d

Total Population

Cornelis et al. JAMA. 2006;295:1135-41.



Coffee Intake, CYP1A2 & Risk of Myocardial Infarction

“Slow” caffeine metabolizers

4 < 1 cup/d
m ' cup/d

3 B 2-3 cups/d
B = 4 cups/d

2

“Fast” caffeine metabolizers

*
‘
0

AA AC + CC

CYP1A2 Ger‘lotype Cornelis et al. JAMA. 2006;295:1135-41.

Odds Ratio
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Coffee, CYP1A2 Genotype, and Risk
of Myocardial Infarction

Marilyn C. Cornelis, BSc; Ahmed El-Sohemy, PhD; Edmond K. Kabagambe, PhD; et al

Article Information

JAMA. 2006;295(10):1135-1141. doi:10.1001/jama.295.10.1135

The Journal of the American Medical Association



Why two cups of coffee
can damage your heart

a4

A




EDNESDAY MARCH 8 2006 =

THE TIMES WEDNESDAY MARCH 8 2006

Gene that could
make your next

coffee your last

New research suggests that some people cannot process
caffeine as quickly as others and may therefore be
more vulnerable to a heart attack, Sam Lister reports

COFFEE drinkers who hay long be a source of controversy,
more than three cups \ »
ould  sigr nt
their chance
heart attack
New research sug
people who carry a p: 1
variation of a 0 cystine, which
strokes

people. Such uals
be up to 64 per cent more

e a heart attack if t
drink large amounts of coffee

High amounts of caffeine can be dangerous,

NEWS 11

but some doctors suggest coffee also has benefits




Replication: Risk of Hypertension

CYP1A2 genotype modifies the association between coffee
intake and the risk of hypertension

Paolo Palatini®, Giulio Ceolotto®, Fabio Ragazzo®, Francesca Dorigatti®,
Francesca Saladini®, ltalia Papparella®, Lucio Mos®, Giuseppe Zanata® and
Massimo Santonstasod

S . "
Palatini et al., J Hypertens 27: 1_59‘4-1601, 2009, .



Hazard Ratio

Abstainers
1-3 cups/day
>4 cups/day

*

—
AA

-
AC + CC

CYP1A2 Genotype

Coffee Intake
and Risk of

Hypertension



Replication: Risk of Pre-Diabetes

Eur J Epidemiol (2015) 30:209-217
DOI 10.1007/510654-015-9990-z

CARDIOVASCULAR DISEASE

Association of coffee consumption and CYP1A2 polymorphism

with risk of impaired fasting glucose in hypertensive patients

Paolo Palatini - Elisabetta Benetti - Lucio Mos -
Guido Garavelli - Adriano Mazzer -
Susanna Cozzio + Claudio Fania - Edoardo Casiglia
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FROSTBITE NOT YOUR VIBE?

SEIZE THE SUN

WITH OUR HOTTEST FLIGHT AND VACATION PACKAGE OFFERS

TORONTO | News ADVERTISEMENT

Some coffee drinkers could face kidney é
dysfunction if they don't reduce caffeine, new ——
U of T research finds
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Drinking 3 Or More Cups of Coffee a Day May
Increase Kidney Dysfunction Risk, Study Finds

Experts explain the new research which could affect half of the population.

@ By Madeleine Ha

How to Make a Latte
by Good Housekeeping US
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CYP1A2 Genetic Variation, Coffee Intake, and Kidney Dysfunction

Sara Mahdavi, PhD; Paolo Palatini, MD; Ahmed El-Sohemy, PhD

Slow metabolizers

100
32 Coffee intake
< <1 cup/d
5 80 - 1-3 cups/d
= 3 d
= >3 cups/
2
= 60+
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=
= 40
(3]
=
= 20-
=
=
(&)

0 T T T T T 1
0 1000 2000 3000 4000 5000 6000

Follow-up, d

JAMA Network Open. 2023;6(1):e2247868. doi:10.1001/jamanetworkopen.2022.47868



Weight Management




FTO, Protein & Weight Loss

FTO Genotype, rs1558902
TT+TA AA

Loss of fat mass after 2 years
of low or high protein diet

220% l \

Low Protein

-4 . High Protein

Change in fat mass (%) at 2 years

Zhang et al. Diabetes. 2012;61:3005-3011.



Vitamin D and PMS

Journal of the Academy of Nutrition and
" g G Dietetics

Volume 119, Issue l,Januaages 115-123

Research

Original Research: Brief
Association between Vitamin D Status and
Premenstrual Symptoms

Alicia C. Jarosz MSc, Ahmed El-Sohemy PhD & =i



Vitamin D, VDR Genotype and PMS

Jarosz et al. Genes & Nutrition 5 141
https://doi.org/10.1186/512263-02 T-06696~ G enes & N Utrltl on

RESEARCH Open Access

Variation in the vitamin D receptor gene, ®

plasma 25-hydroxyvitamin D, and risk of
premenstrual symptoms

Alicia C. Jarosz", Daniel Noori', Tara Zeitoun, Bibiana Garcia-Bailo and Ahmed El-Sohemy”

Jarosz et al 2021 Genes & Nutrition



Vitamin D and PMS

Association of Vitamin D insufficiency and Premenstrual Fatigue

by VDR Genotype
2.5 =p<0.015
- Insufficient Sufficient
25(0H)D 25(0H)D
2
wn
o
)
T
A 15
wn
o
o
@)
1
0.5

VDR Genotype (rs796858)
Jarosz et al 2021 Genes & Nutrition



EoEe @ - Ec

b g

| Al@l%|% (b (o|e/e|e|D M & e @& e @ | ww|

< & & quora.com/Why-does-taking-vitamin-D-tablets-make-me-incredibly-tired
G Google & Gmail @ YouTube %@ Maps [Bg Translate @ News @ University of Toronto Q weblogin idpz | Uni...
Quora

Establishing secure connection...

What's the single biggest mistake most Canadians make?

Okay, so I'm a coupon nerd, and | spend a lot of my time talking to people to find out how
much they're spending. The number one money mistake most people make is... [drum roll
please...(Continue reading)
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There could be several reasons why taking vitamin D supplements makes you feel tired.

ic tan hinh for varnir booh

Continue reading >

Mehile Orloff
2y

X

O

Some researcher NEEDS to do a study on this. | never realized there were so many people who
had the same reaction to vitamin D.

My reactions are all typical, but my wife experiences exactly what you are talking about. And
definitely not placebo. | brought home a a complex which she started taking without knowing
that it had vitamin D in it. She felt the sleepiness kick in on the first day. And, this isn't just
drowsiness that we're talking about. This is "pull off to the side of the road so that you don't
crash and die"” sleepiness.
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Related questions More answers below

Why would Vitamin D cause daytime sleepiness and tiredness?

Why am | constantly tired? | take iron and vitamin D tablets, but they are not working. Why
could this be?

Can vitamin D (D3) cause lethargy or fatigue at doses between 2000 and 5000 IU prn in an
adult?
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Related questions

Why would Vitamin D cause daytime sleepiness
and tiredness?

Why am | constantly tired? | take iron and
vitamin D tablets, but they are not working. W...

Can vitamin D (D3) cause lethargy or fatigue at
doses between 2000 and 5000 IU prn in an...

Why do vitamin tablets make me feel tired
rather than energetic?

Does taking vitamin D make a person tired?

| stopped taking my Vitamin D tablets a week
ago and now I'm constantly exhausted and...
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Does genetic information influence behavior?

| have the gene,
so | eat healthily.

| have the gene,
so what can | do?




DNA-based dietary advice resulted in:

Does genetic

v’ Greater understanding of recommendations

|nf0rmat|0n Inﬂuence v’ Greater interest in learning more

b e h aVi ou r? v’ Greater motiva.ltion to change eating habits
v Greater compliance after 1 year

& OPEN ACCESS p“ PEER-REVIEWED

Y
RESEARCH ARTICLE ..@ . PLOS ‘ ONE

Disclosure of Genetic Information and Change in Dietary
Intake: A Randomized Controlled Trial

Daiva E. Nielsen, Ahmed El-Sohemy [=]

Published: November 14, 2014 « https://doi.org/10.1371/journal.pone.0112665
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- Home | Genetics and Birth Defects | Genetic testing for personalized nutrition leads to bet
Sections outcomes
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Cruel carer caught i Three terror Alternative Therapies
hitting disabled boy i suspects appear at

Genetic testing for personalized

Blood, Heart and
Circulation

Genes really do hold the key to fitting into  Blood Pressure nutrition leads to better outcomes ]

18/11/2014 08:50:00

your jeans: Diets personalised to our
genetic makeup are far more effective, study
finds

I~

genomeweb conditions apply

Business & Policy Technology Research Disease Areas Applied Markets Resource

f News Physical Wellness Mental Health Science;

Home » Clinical & Translational » Study Suggests Genetic Information May Lead to Behavioral Changes for Individuals with Sodium Sensi HOME > PHYSICAL WELLNESS

00600 0O DNA-Testing to Tailor Diets can be Effective,

Study Suggests Genetic Information May Lead to Stlld}7 Repm'ts
Behavioral Changes for Individuals with Sodium Sensitivity

Nov 14, 2014 | a GenomeWeb staff reporter



Effects of Personalized Nutrition on Body Weight? — August 2020

Original Article Obesity
CLINICAL TRIALS AND INVESTIGATIONS

Change in Weight, BMI, and Body Composition
In a Population-Based Intervention Versus
Genetic-Based Intervention: The NOW Trial

Justine R. Horne'%3, Jason A. Gilliland®>*36789 Colleen P. O’Connor>71°, Jamie A. Seabrook>>7-59.10,
and Janet Madill>7-10

© 2020 The Obesity Society. Received: 22 February 2020; Accepted: 30 April 2020; Published online 22 July 2020. doi:10.1002/o0by.22880

www.obesityjournal.org Obesity | VOLUME 28 | NUMBER 8 | AUGUST 2020 1419



Relative Change in Body Fat Percentage

3-Month 6-Month
0
-1
-2
DPP

-3
L]
iﬂ
E -4 . DPP + Nutrigenomix
o
- 5
o
2 6
z
& 7

8 L J

4 p-interaction = 0.003
-9

*Significant difference between groups (p<0.05)
Adapted from Horne et al, Obesity 2020

Personalized advice elicited greater fat loss up to 6 months



Benefits of Genetic Testing

v Improved nutritional status
v Greater weight loss
v Improved compliance

v Enhanced motivation

v’ Better understanding of dietary advice

v Savings in healthcare expenditure



Common Questions

« Which practitioner should offer a nutrigenetics test?
« Are the test results diagnostic?

 How is the patient’s personal information protected?
 |s testing suitable for children?

* Will insurance cover the cost of the test?

 Who is a good candidate for a nutrigenetics test?



480BC

genotype

\

"Positive health requires a knowledge of man’s primary constitution
and of the powers of various foods, both those natural to them and
those resulting from human skill’

/

Personalized nutrition

Hippocrates
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Test Your Genes to Find Your Best Diet

Genetic testing can reveal what nutrients you're missing and if you’re drinking too much coffee

.




Contact

Sohemy, PhD

€ Professor & Associate Chair, Un

L
o
Q
S
<
<

ity of Toronto

Ivers

ca

Jﬁﬁﬂ?
I ik
"__n_uw“. i) I .__..

-5776

sohemy@utoronto

el.

+1 (416) 946

S
@ a




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53

